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DETAILED ACTION 

1 . This Office Action is responsive to Applicant's response filed June 3, 2002 is 
acknowledged. Claims 1-19, 41 and 43-59 have been amended. Claim 42 has been 
cancelled. Claims 1-19, 41 and 43-59 are under examination. The Examiner omitted to 
acknowledge the Applicant's species election of a "peptide or polypeptide having an 
affinity for a binding partner" filed August 2001 in paper No. 18. Applicant's species 
election in Paper No. 18 is acknowledged. Because applicant did not distinctly and 
specifically point out the supposed errors in the restriction requirement, the election has 
been treated as an election without traverse (MPEP § 818.03(a)). 



2. The text of those sections of the Title 35, U.S. code not included in this action 
can be found in the prior Office Action. 



Objections/Rejections Withdrawn 
3. In view of Applicant's amendment the following Objections and Rejections have 
been withdrawn: 

a) Objection to the specification, page 2, paragraph 2, of the previous Office 
action. 

b) Rejection of claims 1-3, 9-19 and 41-59 under 35 U.S.C. 112, second 
paragraph, page 3, paragraph 4, of the previous Office action. 

c) Rejection of claims 41-59 under 35 U.S.C. 112, second paragraph, page 3, 
paragraph 5, of the previous Office action. 

d) Rejection of claims 1-3, 9 and 15-10 under 35 U.S.C.102 (b). pages 4-5, 
paragraph 6 of the previous Office action. 

e) Rejection of claims 1-2, 9 and 15-19 under 35 U.S.C. 102(e), pages 5-6, 
paragraph 7 of the previous Office action. 

f) Rejection of claims 1-3, 9-19 and 41-59 under 35 U.S.C. 103(a), pages 6-8, 
paragraph 8 of the previous Office action. 



Application/Control Number: 09/147,036 
Art Unit: 1645 



Page 3 



Objections/Rejections Maintained 

4. In view of Applicant's amendment concerning formal matters the objections to the 
drawings are maintained for the reasons set forth on page 3, paragraph 3 of the 
previous Office Action. 

The objection to the drawings was on the grounds that the drawings are objected 
to by the Draftsman under 37 CFR 1.84 or 1.152. See the attached form PTO 948. 

Applicant must submit formal drawing, please see the attachment. There has 
been no receipt of corrected formal drawings. Therefore, the objections are maintained 
for reasons of record. 

New Grounds of Rejection 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-2, 9-10 and 15-19 are being rejected under 35 U.S.C. 102(b) as being 
anticipated Georgiou et al (U.S. Patent No. 5, 348, 867, published September 20, 
1994). 

Claims 1-2, 9-10 and 15-19 are drawn to a process for presenting passenger 
peptides or polypeptides on the surface of gram-negative bacteria comprising a host 
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transformed with a vector encoding a polynucleotide operatively linked to a promoter, 
wherein the nucleotide comprises a signal peptide, a passenger peptide, encodes a 
protease recognition site, encodes a transmembrane linker and encodes a transporter 
domain of an autotransporter and cultivating the host bacterium under conditions for 
inducing expression of the polypeptide and presentation of the passenger peptide. 

Georgiou et al teach a method for producing stable, surface-expressed 
polypeptides from recombinant gram-negative bacterial cell hosts. Georgiou et al teach 
that the invention comprises chimeric genes which include a targeting DNA sequence 
encoding a polypeptide capable of targeting and anchoring the fusion polypeptide to a 
host cell outer membrane (column 3, lines 53-57), a traversing sequence capable of 
transporting a heterologous or homologous polypeptide through the outer membrane 
(column 4, lines 4-14) and a DNA segment that encodes any one of a variety of desired 
polypeptides (column 4, lines 31-33). Georgiou et al teach that the chimeric gene when 
provided with a functional promoter is expressible in gram-negative host (column 4, 
lines 34-37). Georgiou et al teach that the recombinant vectors of the invention will 
express fusion polypeptides and will include a functional promoter sequence and a 
targeting DNA sequence encoding a protein capable of targeting to the outer surface of 
a gram-negative bacterial host cell (column 4, lines 38-46). Georgiou et al teach that 
DNA sequences used in the invention may be fused via a polylinker region (column 5, 
line 1 -2). Georgiou et al teach that the transporter sequence of the invention may be 
derived from a membrane spanning domain of suitable length from any native outer 
membrane protein of gram-negative bacteria including outer membrane proteins such 
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as OmpT, FepA and the like (column 5, lines 49-51). Therefore, the protease 
recognition site would be intrinsic or naturally present in the host cell. 

Since the Office does not have the facilities for examining and comparing 
applicant's method with the method of the prior art, the burden is on the applicant to 
show a novel or unobvious difference between the claimed method and the method of 
the prior art (i.e., that the method of the prior art does not possess the same material 
method steps and parameters of the claimed method). See In re Best , 562 F.2d 1252, 
195 USPQ 430 (CCPA 1977) and In re Fitzgerald et al. , 205 USPQ 594. 

6. Claims 1-2, 9-10 and 15-19 are being rejected under 35 U.S.C. 102(b) as being 
anticipated Klauseretal (The EMBO Journal, Vol. 9, p. 1991-1999, 1990). 

Claims 1-2, 9-10 and 15-19 are drawn to a process for presenting passenger 
peptides or polypeptides on the surface of gram-negative bacteria comprising a host 
transformed with a vector encoding a polynucleotide operatively linked to a promoter, 
wherein the nucleotide comprises a signal peptide, a passenger peptide, encodes a 
protease recognition site, encodes a transmembrane linker and encodes a transporter 
domain of an autotransporter and cultivating the host bacterium under conditions for 
inducing expression of the polypeptide and presentation of the passenger peptide. 

Klauser et al teach a method of presenting passenger peptides on the surface of 
gram-negative bacteria (see the Abstract). Klauser et al teach the construction of 
translational iga gene fusions and that the transport properties of the hybrid gene 
products were analyzed using Salmonella typhimurium as the host (page 1996, 2 nd 
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column). Klauser et al teach S. typhimurium transformed with a plasmid encoding a 
polynucleotide linked to a promoter (P k ) (page 1998, 1 st column), a signal peptide, a 
passenger peptide, a protease recognition site, a transmembrane linker and a 
transporter domain (see pages 1993-1994). Klauser et al teach that the p-domain of the 
Neisseria IgA protease precursor (Iga) provides the essential transport function for the 
protease across the outer membrane (see the Abstract). Klauser et al teach that 
Cholera toxin B subunit -Neisseria IgA protease p-domain hybrid proteins integrate into 
the outer membrane, leading to the exposition of the Cholera toxin B subunit moiety on 
the cell surface (see the Abstract). 

Since the Office does not have the facilities for examining and comparing 
applicant's method with the method of the prior art, the burden is on the applicant to 
show a novel or unobvious difference between the claimed method and the method of 

c 

the prior art (i.e., that the method of the prior art does not possess the same material 
method steps and parameters of the claimed method). See In re Best . 562 F.2d 1252, 
195 USPQ 430 (CCPA 1977) and In re Fitzgerald et al. . 205 USPQ 594. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-3, 9-10, 41 and 43-59 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Klauser et al (The EMBO Journal, Vol. 9, No. 6, p. 1991-1999, 1990) 
in view of Benz et al (Molecular Microbiology, 1992, 6(11), p. 1539-1546). 

Claims 1-3, 9-10, 41 and 43-59 are drawn to a process for the presentation of 
polypeptides or/and polypeptides on the surface of gram-negative host bacteria. 

Klauser et al teach a method of presenting passenger peptides on the surface of 
gram-negative bacteria (see the Abstract). Klauser et al teach the construction of 
translational iga gene fusions and that the transport properties of the hybrid gene 
products were analyzed using Salmonella typhimurium as the host (page 1996, 2 nd 
column). Klauser et al teach S. typhimurium transformed with a plasmid encoding a 
polynucleotide linked to a promoter (P k ) (page 1998, 1 st column), a signal peptide, a 
passenger peptide, a protease recognition site, a transmembrane linker and a 
transporter domain (see page 1993-1994). Klauser et al teach that the p-domain of the 
Neisseria IgA protease precursor (Iga) provides the essential transport function for the 
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protease across the outer membrane (see the Abstract). Klauser et al teach that 
Cholera toxin B subunit -Neisseria IgA protease p-domain hybrid proteins integrate into 
the outer membrane, leading to the exposition of the Cholera toxin B subunit moiety on 
the cell surface (see the Abstract). Klauser et al teach that the p-domain of IgA 
protease precursor (the a-domain, an extremely basic a-helical region which secreted in 
conjunction with protease (page 1 991 )) of N. gonorrhoeae directs the export of cholera 
toxin B subunit to the surface of gram-negative bacteria (page 1993, 1 st column). 
Klauser et al do not teach AIDA protein. 

Benz et al teach that AIDA-I has been identified as the adhesin which mediates 
the diffuse adherence phenotype of enteropathogenic E. coli (page 1543, 1 st column). 
Benz et al teach that the N-terminus amino acid sequence derived from the nucleotide 
sequence of ORFB after cleavage presents a signal peptide of 49 amino acids (page 
1543, 2 nd column). Benz et al teach that after cleavage of the signal peptide further 
processing occurs at the C-terminus of the AIDA-I precursor (page 1543, 2 nd column). 
Benz et al suggest that this cleavage step is part of the transport mechanism to the 
outer membrane, a similar processing step was shown to be involved in maturation of 
the IgA protease of Neisseria gonorrhoeae (page 1543, 2 nd column). 

It would be prima facie obvious to one skilled in the art at the time the invention 
was made to add the transporter domain of the AIDA-I protein as taught by Benz et al to 
host bacterium used in the method of presenting passenger peptides on the surface of 
gram negative bacteria of Klauser et al because Benz et al suggest that the cleavage 
step that occurs at the C-terminus of the AIDA-I precursor is part of the transport 
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mechanism to the outer membrane, a similar processing step was shown to be involved 
in maturation of the IgA protease of Neisseria gonorrhoeae (page 1543, 2 nd column). 

8. Claims 1-3, 9-10, 15-19, 41-53 and 55-59 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Georgiou et al (U.S. Patent No. 5, 348, 867, published 
September 20, 1994) in view of Benz et al (Molecular Microbiology, 1992, 6(11), p. 
1539-1546). 

Claims 1-3, 9-10, 15-19, 41-53 and 55-59 are drawn to a process for the 
presentation of polypeptides or/and polypeptides on the surface of gram-negative host 
bacteria. 

Georgiou et al teach a method for producing stable, surface-expressed 
polypeptides from recombinant gram-negative bacterial cell hosts. Georgiou et al teach 
that the invention comprises chimeric genes which include a targeting DNA sequence 
encoding a polypeptide capable of targeting and anchoring the fusion polypeptide to a 
host cell outer membrane (column 3, lines 53-57), a traversing sequence capable of 
transporting a heterologous or homologous polypeptide through the outer membrane 
(column 4, lines 4-14) and a DNA segment that encodes any one of a variety of desired 
polypeptides (column 4, lines 31-33). Georgiou et al teach that the chimeric gene when 
provided with a functional promoter is expressible in gram-negative host (column 4, 
lines 34-37). Georgiou et al teach that the recombinant vectors of the invention will 
express fusion polypeptides and will include a functional promoter sequence and a 
targeting DNA sequence encoding a protein capable of targeting to the outer surface of 
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a gram-negative bacterial host cell (column 4, lines 38-46). Georgiou et al teach that 
DNA sequences used in the invention may be fused via a polylinker region (column 5, 
line 1-2). Georgiou et al teach that the transporter sequence of the invention may be 
derived from a membrane spanning domain of suitable length from any native outer 
membrane protein of gram-negative bacteria including outer membrane proteins such 
as OmpT, FepA and the like (column 5, lines 49-51). 
Georgiou et al do not teach AIDA protein. 

Benz et al teach that AIDA-I has been identified as the adhesin which mediates 
the diffuse adherence phenotype of enteropathogenic E. coli (page 1543, 1 st column). 
Benz et al teach that the N-terminus amino acid sequence derived from the nucleotide 
sequence of ORFB after cleavage presents a signal peptide of 49 amino acids (page 
1 543, 2 nd column). Benz et al teach that after cleavage of the signal peptide further 
processing occurs at the C-terminus of the AIDA-I precursor (page 1543, 2 nd column). 
Benz et al suggest that this cleavage step is part of the transport mechanism to the 
outer membrane, a similar processing step was shown to be involved in maturation of 
the IgA protease of Neisseria gonorrhoeae (page 1543, 2 nd column). 

It would be prima facie obvious to one of ordinary skilled in the art at the time the 
invention was made to add the transporter domain of the AIDA-I protein as taught by 
Benz et al to the host bacterium used in the method for producing stable, surface- 
expressed polypeptides from recombinant gram-negative bacterial cell hosts of 
Georgiou et al because Benz et al suggest that the cleavage step that occurs at the C- 
terminus of the AIDA-I precursor is part of the transport mechanism to the outer 
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membrane, a similar processing step was shown to be involved in maturation of the IgA 
protease of Neisseria gonorrhoeae (page 1543, 2 nd column). 

9. Claims 1-3, 9-12, 13-19, 41, 43-53 and 55-59 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Georgiou et al (U.S. Patent No. 5, 348, 867, 
published September 20, 1994) in view of Benz et al (Molecular Microbiology, 1992, 
6(11), p. 1539-1546) as applied to claims 1-3, 9-10, 15-19, 41-53 and 55-59 above and 
further in Kozono et al (Nature, Vol. 39, May, 1994). 

Claims 1-3,9-12,13-19,41, 43-53 and 55-59 are drawn to a method for 
presenting passenger peptides or polypeptides on the surface of gram-negative host 
bacteria wherein the passenger polypeptide is an antibody or antigen-binding domain of 
antibody, the p chain of an MHC class molecule which comprises an N-terminus 
capable of folding into the binding cavity of a functional MHC molecule. 

Georgiou et al and Benz et al have been described previously. 

Georgiou et al and Benz et al as combined supra do not teach a passenger 
polypeptide that is an antibody or antigen-binding domain of antibody. 

Kozono et al teach a MHC class II protein with covalently bound single peptides 
(see the Title). Kozono et al teach that MHC class II proteins by genetically attaching 
the peptide by a flexible peptide linker to the linker to the amino terminus of the class II 
p chain. Kozono et al teach that the peptide is engaged by the peptide binding groove of 
the secreted MHC molecule and this complex is recognized by T cells receptors specific 
for that combination (see the Abstract). Kozono et al suggest that the peptide 
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covalently attached to the N-terminal of the p chain of the class II could lie within the 
peptide-binding groove of the molecule (page 151, 1 st column). 

It would be prima facie obvious at the time the invention was made to add the 
MHC class II protein with covalently bound single peptides as taught by Kozono et al to 
fusion polypeptides of Georgiou et al because Kozono et al teach that the peptide is 
engaged by the peptide binding groove of the secreted MHC molecule and this complex 
is recognized by T cells receptors specific for that combination and may also allow very 
efficient induction of tolerance in vivo to particular class ll/peptide complexes, a 
phenomenon that may be of therapeutic significance (page 1 54, 2 nd column). It would 
be expected barring evidence to the contrary, that the addition of the MHC class II 
protein with covalently bound single peptides as taught by Kozono et al to the fusion 
polypeptides used in the method for presenting passenger peptides or polypeptides on 
the surface of gram-negative host bacteria of Georgiou et al would be invaluable in 
studies of positive selection of T cells. 
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1 0. Any inquiry of the general nature or relating to the status of this general 
application should be directed to the Group receptionist whose telephone number is 
(703) 308-0196. 

Papers relating to this application may be submitted to Technology Center 1600, 
Group 1640 by facsimile transmission. The faxing of such papers must conform with 
the notice published in the Office Gazette, 1096 OG 30 (November 15, 1989). Should 
applicant wish to FAX a response, the current FAX number for the Group 1600 is (703) 
308-4242. 

Any inquiry concerning this communication from the examiner should be directed 
to Vanessa L. Ford, whose telephone number is (703) 308-4735. The examiner can 
normally be reached on Monday - Friday from 7:30 AM to 4:00 PM. If attempts to reach 
the examiner by telephone are unsuccessful, the examiner's supervisor, Lynette Smith, 
can be jfeached at (703) 308-3909. 
, / 

Vanessa!.. Ford 
Biotechnology Patent Examiner 
August 2, 2002 
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